Notch-1 signaling regulates astrocytic proliferation and activation after hypoxia exposure.
Activation of astrocyte has been implicated in the neonatal hypoxic brain injury. However, the mechanisms that control astrocytic activation and astrogliosis formation remain unknown. Here, we found that Notch-1 is upregulated and activated by hypoxia in astrocytes as confirmed by an increase in NICD and Hes-1 expression. Remarkably, blockade of Notch-1 signaling with the specific inhibitor DAPT suppressed astrocytic proliferation. In addition, both expression and secretion of inflammatory factor IL-1β was inhibited in DAPT-pretreated astrocytes, while no significant change in TNF-α expression was detected. Most interestingly, GFAP and VEGF expression was suppressed by DAPT pretreatment in hypoxic astrocytes and further confirmed in neonatal rats following hypoxic brain injury. Furthermore, inhibition of Notch caused a remarkable decrease in NF-κB/p65 expression and translocation. Moreover, downregulation of either VEGF or NF-κB/p65 reduced astrocytic proliferation. Taken together, these results demonstrated that Notch-1 signaling was activated in hypoxic astrocytes and regulated astrocytic proliferation and activation by suppressing VEGF or NF-κB/p65 signaling pathway. Therefore, Notch signaling is a potential therapeutic strategy in hypoxia brain damage.